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Abstract The magnetohydrodynamics (MHD) convection flaw and heat transfer of an 
incompressible viscous nanofluid past a semi-idnite vertical stretching sheet in the pres- 
ence of thermal stratification are examined. The partial differential equations governing 
the problem under consideration aro transformed by a special form of the Lie symmetry 
group transformatiorla, i .e ,  a oneparameter group of transformations into a system of 
ordinary differellti4 equations which are numerically solved using the Runge-Kutta-Gill- 
based shooting method. It is concluded that the flow field, temperature, and moparticle 
volume kaction are signiticantly intluonced by the thermal stratification and the 
magnetic field. 
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1 Introduction 
Nanofluids in the porous stretching sheet have novel properties that  makc them potentially 
useful in heat transfer including microeledronics, fuel cells, pharmaceutical processes, and 
hybrid-powered engines. Nanoparticles are of great scientific interest as they are effectively a 
bridge between bulk materials and atomic or molecular structures. Nanofluids are engineered 
colloids made of a base fluid and nanoparticles. Nanofluids have higher thermal conductivity 
and single-phase heat transfer coefficients than the base fluids. The convection flow in aporous 
d i h s  ken  widely studied in recent years due to its wide applications in engineering as post- 
accidental heat removal in nuclear reactors, solar conectors, drylug p r C E m ,  --
geothermal and oil recovery, building construction, etc. Particularly, the nanofluid over a porous 
stretching sheet is an important problem in many engineering processes with applications in 
industry such as extrusion, melt-spinning, hot rolling, wire drawing, glass-fiber production, 
manufacture of plastic and rubber sheets, and cooling of a large metal plate in a bath. 
The study of nanofluids in the presence of magnetic fields has important applications in 
physics, chemistry, and engineering. In recent years, we find several applications in the polymer 
industry, stretching of ~ l a s t i c  sheets, and metallurgy by hydromagnetic. To be more specific, it 
may be pointed out that many metallurgical processes involve the cooling of continuous strips or 
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the velocity and temperature change, which means that the nanofluids in the presence of a 
(iii) It is observed that the velocity and temperature of the nanofluid (Cu-water) decrease 
as the porosity of the plate increases. The reason is that the suction of the wall of the porous 
stretching surface provides an additional effect on the fluid flow mechanism, which causes the 
fluid to  move at  a retarded rate with the reduced temperature. 
(iv) Due to the uniform thermal stratification effect, it is clemly shown that in both cases 
(pure water and Cu-water); the velocity of the fluid decreases, and the temperature of the fluid 
increases as the strength of the magnetic field increases because the resistive-type force has the 
tendency to slow down the motion of the fluid and to increase the temperature profiles. 
(7) It is found that the Cu nanoparticles have the highest cooling performance for this porous 
stretching plate problem while AlZ03 nanoparticles have the lowest. This is due to  the high 
thermal conductivity of Cu and the low thermal conductivity of Alz03. 
Nanofluids are important because they can he used in numerous applications involving heat 
transfer and other applications such as detergency. Particularly, nanoparticles have gained 
broad interest in various fields such as medicine and biomedicine. Nanofluids in the porous 
media play a very important role in engineering as post-accidental heat removal in nuclear re- 
actors, solar collectors, drying processes, and heat exchangers. The interdisciplinary nature of 
nanofluid research presents a great opportunity for exploration and discovery at  the frontiers 
of nanotechnology. Hence, the subject of nanofluids is of great interest worldwide for basic and 
applied research. 
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